Studies on chitosan: 3. Evidence for the presence of random and block copolymer structures in partially N-acetylated chitosans.
The chemical structures of moderately N-deacetylated chitosans (MDC) derived from chitin under heterogeneous reaction conditions and partially N-acetylated chitosans (PAC) derived from highly N-deacetylated chitosans (HDC) under homogeneous reaction conditions were deduced from the data of the stability of their solutions in alkaline media, the swelling behaviour and X-ray diffraction patterns of their films in connection with the degree of N-acetylation of them. The solutions of PAC with more than 51% acetyl content, which were prepared from HDC by N-acetylation, were stable and remained clear and homogeneous by adding 1.2 equivalents of NaOH. On the contrary the solutions of PAC with more than 52% acetyl content, which were prepared from MDC, became turbid by neutralization with less than 1.15 equivalents of NaOH. The films of PAC prepared from HDC were highly swollen in water. The degree of swelling of the chitosan film with 51% acetyl content, prepared from the 6% acetyl content chitosan, was 121% while that of the 53% acetyl content chitosan, prepared from the 30% acetyl content chitosan, was 28%. From these data it was possible to set up a hypothesis that PAC prepared from HDC were considered as random-type copolymers of N-acetyl-glucosamine and glucosamine units whereas MDC were considered as block-type copolymers.